Assessment for spinal injury
On arrival at the scene of the incident, use a prioritising sequence to assess people with suspected trauma, for example <C>ABCD: § catastrophic haemorrhage § airway with in-line spinal immobilisation § Breathing § circulation § disability (neurological) • stabilize on the hard backboard and immobilize the spine on the basis of injury and pain in the vertebral
• The paIent is best treated iniIally in the supine posiIon full in--line spinal immobilisaIon
• Use analgesics appropriately and aggressively to maintain the paIent's comfort
• StabilizaIon of unstable injured moIon segments plays an important role in prevenIng further injury.
• Depending on the level of neurologic deficit and injuries, the paIent may require admission to the ICU
PRE HOSPITAL CARE
hasansjahrir Introduction C ervical collars are considered important measures in modern prehospital trauma care. The recommended practice of routine application of collars in trauma patients has largely been unchanged for more than 30 years.
1 It is featured as a prioritized procedure in the Advanced Trauma Life Support (ATLS) guidelines from the American College of Surgeons (ACS) 1 
and the Prehospital Trauma Life Support (PHTLS) guidelines from the National Association of Emergency Medical Technicians (NAEMT).
2 These guidelines dominate the field of prehospital trauma care, and ATLS and PHTLS are implemented in 50-60 countries.
1,2 The use of collars is, in fact, regarded as so important that it is highlighted in the well-known ABCs of major trauma as a first measure, together with establishment of free airways.
1
Collars were introduced to prevent secondary injury to the spinal cord by immobilizing a potentially unstable spine.
3-5 Many years have passed since, and this practice has evolved into a hallmark of modern state-of-the-art prehospital care.
6,7 Millions of trauma patients are currently fitted with a collar every year.
8 However, as evaluated in a Cochrane review in 2001 (updated in 2007) , the documented evidence for our ongoing practice is rather limited: Randomized, controlled trials (RCTs) are largely missing, and there are uncertain effects on mortality, neurological injury, and spinal stability.
9 Moreover, and perhaps more concerning, there is a growing body of evidence and opinion against the use of collars. [9] [10] [11] [12] [13] [14] Improving prehospital management has a substantial effect on society as a whole and is a high-priority research area. 15 In this review, we argue that it is time to reconsider the unjustified dogma of collar use in prehospital trauma care.
Methods
We performed a literature search in the Medline database using a combination of relevant medical subject headings (MeSHs) ''[MeSH] ). This search was limited to human studies in English available by April 2013. All authors contributed to the search strategy development. We found 1018 publications, of which 88 titles were considered relevant by one or two independent authors (T.S. and K.W.). Borderline titles were included. These publications underwent full review by the author group, and 50 articles were found relevant to prehospital use of collars in trauma patients by more than one author. These articles are included here. Finally, we searched the reference lists of retrieved articles and contacted experts in the field to identify pertinent studies. Articles published over the last 10-15 years were prioritized.
Epidemiology of Cervical Spine and Spinal Cord Injuries
Several reports state that approximately 2-4% of trauma patients have cervical spine injuries (CSIs),
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JOURNAL OF NEUROTRAUMA 31:531-540 (March 15, 2014) • It has been argued that collars cause more harm than good, and that we should simply stop using them
• effec5ve strategy for prehospital spinal immobiliza5on that does not include rou5ne use of collars.
hasansjahrir
• approximately 5% of paIents with spinal injuries experience some degree of neurological worsening, even with good immobilizaIon of the spine
• the collar should, in theory, protect paIents from secondary spinal cord traumas by restricIng inadvertent movements of unstable CSIs.
• using a collar does not effecIvely reduce moIon in an unstable spine
• Collar efficacy on moIon control has never been examined in real trauma paIents
• The exisIng evidence for using collars is weak sundstrøm T et al. journal of neurotrauma 31:531-540 (march 15, 2014) hasansjahr NICE guideline 2016
• Assess whether the person is at high, low or no risk for cervical spine injury using the Canadian C-spine rule as follows:
• the person is at high risk if they have at least one of the following high-risk factors:
• age 65 years or older
• dangerous mechanism of injury (fall from a height of greater than 1 metre or 5 steps, diving, high-speed motor vehicle)
• paraesthesia in the upper or lower limbs hasansjahrir NICE guideline 2016 the person is at low risk if they have at least one of the following low--risk factors:
• comfortable in a si_ng posiIon ambulatory at any Ime since the injury • no midline cervical spine tenderness • delayed onset of neck pain • unable to acIvely rotate their neck 45 degrees to the le` and right the person has no risk if they:
• have one of the above low--risk factors and • are able to acIvely rotate their neck 45 degrees to the le` and right. Assess the person with suspected thoracic or lumbosacral spine injury using these factors:
• age 65 years or older and reported pain in the thoracic or lumbosacral spine • dangerous mechanism of injury (fall from a height of greater than 3 metres, ejecIon from a high speed motor vehicle, horse riding accidents) • pre--exisIng spinal pathology, or known or at risk of osteoporosis -for example steroid use • suspected spinal fracture in another region of the spine abnormal neurological symptoms (paraesthesia or weakness or numbness)
hasansjahrir NICE guideline 2016
• on examina5on:
• abnormal neurological signs (motor or sensory deficit)
• new deformity or bony midline tenderness (on palpaIon)
• bony midline tenderness (on percussion)
• midline or spinal pain (on coughing)
• on mobilisa5on (sit, stand, step, assess walking):
• pain or abnormal neurological symptoms (stop if this occurs). 
CLINICAL SYNDROMES (OPTIONAL)
Central Cord Brown-Sequard Anterior Cord Conus Medullaris Cauda Equina
STEPS IN CLASSIFICATION
The following order is recommended in dete of individuals with SCI. Pain management in pre--hospital and hospital se_ngs
• Offer medicaIons to control pain in the acute phase a`er spinal injury.
• For people with spinal injury use intravenous morphine 5 mg as the first--line analgesic and adjust the dose as needed to achieve adequate pain relief.
• If intravenous access has not been established, consider the intranasal route for atomised delivery of diamorphine or ketamine.
• Consider ketamine in analgesic doses as a second--line agent.
(1--4.5 mg/ kg IV or 6.5--13 mg/kg IM) Suspected thoracic or lumbosacral column injury only (children and adults)
• Perform an X--ray as the first--line invesIgaIon for people with suspected spinal column injury without abnormal neurological signs or symptoms in the thoracic or lumbosacral regions (T1-L3).
• Perform CT if the X--ray is abnormal or there are clinical signs or symptoms of a spinal column injury.
• If a new spinal column fracture is confirmed, image the rest of the spinal column.
hasansjahrir The thoracic spine is
• funcIonally rigid due to coronally oriented facet joints, thin intervertebral discs and the ribcage.
• Thus, it requires huge amounts of energy to produce fractures and dislocaIons.
• The narrow spinal canal in this region predisposes to spinal cord damage resulIng in a high incidence of neurological deficit
• fractures of the thoracolumbar region are the most common injuries of the vertebral column. • isotonic crystalloid solution to a maximum of 2 L is the initial treatment of choice.
• Overzealous crystalloid administration may cause pulmonary edema, because these patients are at risk for the acute respiratory distress syndrome (ARDS).
• Head injuries and neurologic evaluation • the following steroid protocol:
• methylprednisolone 30 mg/kg bolus over 15 minutes
• And an infusion of methylprednisolone at 5.4 mg/kg/h for 23 hours beginning 45 minutes a`er the bolus.
hasansjahrir Chin LS. emedicine.medscape.com.2016
• The risks of steroid therapy are increased incidence of infecIon and avascular necrosis has been documented.
• Updated guidelines ithe American AssociaIon of Neurological Surgeons (AANS) recommend against the use of steroids early a`er an acute SCI.
• The guidelines recommend that methylprednisolone not be used for the treatment of acute SCI within the first 24--48 hours following injury.
• The previous standard was revised because of a lack of medical evidence supporIng the benefits of steroids in clinical se_ngs and evidence that high--dose steroids are associated with harmful adverse effects.
hasansjahrir Chin LS. emedicine.medscape.com.2016 • the administraIon of monosialotetrahexosyl ganglioside (GM--1) complex following acute spinal cord injury, improving neurologic recovery at a 3--month
• The available medical evidence does not support a significant clinical benefit.
• It was evaluated as a treatment adjunct a`er the administraIon of methylprednisolone.
hasansjahrir Numerous pharmacological agents thought to miIgate the secondary injury have been extensively studied. These include • the steroids (anIinflammatory), gangliosides, naloxone (opiate receptor antagonist), calcium channel blockers, free radical scavengers and neurotropic agents • that evidence of the drug's efficacy and impact is weak • the use of high dose methyl prednisolone in the treatment of acute SCI is not proven as a standard of care.
• In a systemaIc review of studies, concluded that there is no evidence for the effecIveness of bracing in paIents with traumaIc thoracolumbar fractures. Early management in the emergency department aIer trauma5c spinal cord injury
• Do not use the following medicaIons, aimed at providing neuroprotecIon and prevenIon of secondary deterioraIon, in the acute stage a`er acute traumaIc spinal cord injury:
• Methylprednisolone, nimodipine, naloxone.
• Do not use medicaIons in the acute stage a`er traumaIc spinal cord injury to prevent neuropathic pain from developing in the chronic stage. CommunicaIon with terIary services/trauma centre
• the trauma team leader should immediately contact the spine neurosurgical or spinal surgeon orthopaedic on call
• performing early decompression and restore stability
• One systemaIc review, concluded that early spinal surgery (<24 h) results in beBer neurological outcome than delayed surgery (>24 h) for paIents with incomplete injuries (class 2 evidence)
• Vaccaro et al. randomized paIents to either early surgery (<72 h) or late surgery (>72 h), and found no difference in neurologic recovery or length of hospital stay between these groups.(class 2 evidence) hasansjahrir specific approach for decompression or reduction were excluded. Between the two approaches, there were no significant differences in spinal fusion rates, alignment, neurologic recovery, or long-term complications. Practically, for questions of approach or other operative related issues, it is up to the surgeon to combine the best available evidence with their own anecdotal experience to create a treatment plan tailored to the patient and the specifics of the clinical scenario.
Illustrative clinical case
A 20-year-old male driver was involved in a motor vehicle rollover accident while unrestrained. His neurological examination on arrival at hospital demonstrated 
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WILSON AND FEHLINGS specific approach for decompression or reduction were excluded. Between the two approaches, there were no significant differences in spinal fusion rates, alignment, neurologic recovery, or long-term complications. Practically, for questions of approach or other operative related issues, it is up to the surgeon to combine the best available evidence with their own anecdotal experience to create a treatment plan tailored to the patient and the specifics of the clinical scenario.
Illustrative clinical case
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WILSON AND FEHLINGS Neurotherapeutics, Vol. 8, No. 2, 2011 spinal cord compression at level C6--C7 with concomitant hyperintense signal changes within the cord. Based on the formula from Table 1 
